Cejuela R, Cortell-Tormo JM, Chinchilla-Mira JJ, Pérez-Turpin JA, Villa JG. Gender differences in elite Olympic distance triathlon performances. J. Hum. Sport Exerc. Vol. 7, No. 2, pp. 434-445, 2012. To analyze the overall Olympic distance triathlon performances at elite male and female World Championship and Olympic Games events from 2000 to 2008. Time, lost time and partial position for each segment and transition, gender differences in performance for the three disciplines, and overall times of the males and females were analysed. The only significant difference between the sexes with regard to the percentage time used in the swimming segment (16.3±0.6M versus 15.6±0.6F). The gender (SD) difference in power output for the winners in swimming, cycling, running were 13.7±16.1%, 67.1±4.3%, 29.8±8.4%, respectively. The correlation coefficients between the lost time for each segment and transition, and the final overall classification were (0. The running segment is the most decisive, having a more obvious correlation for males because there are less breakaways or hilly segments that break up the main pack, while the level of performance is similar for most competitors. With females, performance is more varied and there are further variables that make the running segment less decisive. However, small differences in seconds that occurred in the swimming segment and transitions can have a significant impact on the outcome of the competition.
INTRODUCTION
The triathlon will start on the decade of the 70s and they are held over a variety of distances, the four most common being the Sprint (750m swim, 20km bike, 5km run), Olympic (1.5km swim, 40km bike, 10km run), half Ironman (1.9km swim, 90km bike, 21.1km run) and Ironman (3.8km swim, 180km bike, 42.2km marathon run) distance triathlons. The "Olympic" distance triathlon is the most popular event with elite athletes competing in a series of races held worldwide to establish the International Triathlon Union (ITU) World Champion (Vleck et al., 2006) .
The elite Olympic distance triathlon has specific physiological demands that distinguish this event both from longer or non elite triathlon races as well as from the individual endurance events of which it is composed (Bentley et al., 2002).
The main difference with the long distance events is the use of drafting, something that makes the preparation and execution of these events completely different (Chatard et al., 1998; Millet et al., 2011) . Transitions take place in specifically dedicated closed areas (of which there may be one or two) from swimming to cycling (T1) and from cycling to running (T2). The aim of the present study is to analyse the gender-related differences in the time of the different segments and transitions of the triathlon over the years in international competitions (nine top-level Olympic-distance events) and relate it to the final performance in these competitions. . There were 1306 participants (710 males and 596 females), with an average of 59.6±11.1 participants per male competition and 50.3±8.2 per female competition. All the triathletes who finished the race were considered for the analysis. We discarded the partial results of competitors who were disqualified or retired. All the participants gave their informed written consent to take part to this study that was conducted according to the Declaration of Helsinki. The Ethics and Research Committee of the Alicante University approved the study.
MATERIAL AND METHODS

Eighteen
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We gathered the data for all events in collaboration with the International Triathlon Union (ITU). In order to gather the times for all competitions we used the "ChampionChip®" microchip timing system. All athletes wore the chip on their left ankles during the races. When they crossed the reading mats, the partial times for each segment, transition and total competition times were recorded. These mats were placed at the start, entrance/exit to/from the transition area and at the finish line. The data at the 2002, 2003 and 2005 World Championships were not analysed due to the fact that the timing system did not record the time taken to carry out the transitions separately (T1 & T2) but including them into the cycling time.
Lost time in transitions T1 and T2 is the time lag between the first tri-athlete starts cycling or running leaving the transition area, and the rest of the triathletes who arrived at the transition area in the same swimming or cycling pack.
This time depends on two factors. Firstly, the position of the triathlete in the swimming or cycling pack when entering into the transition area. The lower the rank is, the longer is the time lost during transition and vice versa. The higher the rank is, the shorter time is lost. Secondly, the time taken by the triathlete to carry out the specific actions required in the transition area, as changing equipment and crossing the designated area. This time is only valid as a reference for the swimming or cycling pack in which each triathlete reaches the transition area. It cannot be compared with other groups getting into the transition areas at different times. 
Accumulated time =Time for the swimming segment + time for the swimming-cycling transition (T1).
Lost time in T2 is calculated by the difference (in seconds) between the best partial accumulated time (at the end of T2) and the partial accumulated time of each tri-athlete belonging to the same cycling pack. As in T1, the criteria used to decide whether two tri-athletes belong to the same pack is when the difference between them at the end of the cycling segment does not exceed 5 seconds. . This is the main reason why five seconds has also been use as the bench mark in the cycling segment to consider whether two tri-athletes belong to the same pack.
Data analysis
Standard statistical methods were used to calculate mean, SD, and percentages. Time distribution was assessed via a general linear model with repeated-measures analysis of variance (ANOVA) to compare swim, bike, and run by gender. Additionally, a Levene test for homogeneity of variances was completed on each dependent variable during the ANOVA, and, in each case, homogeneity of variance was found. Post hoc comparisons were completed using a Tukey HSD least significant difference. T test was used to determine differences in T1 and T2 by gender. Pearson correlation coefficients were used to determine the relationships between times spent and lost time for each segment and transition and the partial position occupied. For all tests, the significance level was set at p<0.05 and p<0.001. The analyses were done using SPSS 15.0 (SPSS Inc. Chicago, IL). Table 1 shows the change in gender difference in time for swimming, T1, cycling, T2 running, and total event between 2000 and 2008. There are significant (p<0.05) differences for the time spent on all segments and the average total time used by the winners of the competitions (both males and females). We did not find significant differences in the time taken by each sex to carry out the transitions.
RESULTS
However, if we express the time in relative fashion, significant differences (p<0.05) between the sexes only exist in the percentage time used in the swimming segment, both for the mean of all participants (16 
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We calculated the correlation of the time spent and lost time for each segment and transition and the partial position occupied with the final classification in order to discover whether these time distributions and the partial positions occupied had any relationship with the final classification obtained. The results can be seen in Table 2 . As the event draws nearer to its end, we see a greater value for the partial position occupied when correlated with the final position. 
*Significant differences (p<0.05).
We calculated the relationship between the time differences of the swimming segment and the final positions obtained for the first 3 competitors classified (Figure 1 ), corresponding to the medal-winning positions (MP), and the 4 th to 8 th positions, corresponding to the Olympic diploma positions (DP) in the Olympic Games triathlon event (Figure 2 ). Taking the average of the competitions analysed for males, 69.4% of the MP in the final classification lost less than 40 seconds compared with the best partial time of the swimming segment. It was higher in females 80.6% lost less than 40 seconds. This figure is more plausible (96.6%) when applied to the DP in males but in females it is lower (56.7%). We also calculated the relationship between the time differences of the running segment and the final positions obtained for the MP (Figure 3 ) and for DP (Figure 4 ). Taking the average of the competitions analysed for males, 57.2% of the MP lost less than 10 seconds compared with the best partial time of the running segment. But for females this percentage is much lower at 30.5%. These figures are very different when we talk about DP positions. For males, only 3.3% lost less than 10 seconds and females 5%. But when the difference is increased to 60 seconds, it affected 78.4% of males but only 21.7% of women. 
Swimming segment
There is a significant difference (p<0.05) between sexes in the percentage of the time used in the swimming segment, this being greater for males. However, this is the segment with the least absolute differences in time between the sexes. This may be due to the fact that females float better as a result of their higher fat percentage (Lepers, 2008) . Secondly, at lower speed, a woman's drag coefficient drops somewhat compared with men in any similar water conditions (Toussaint et al., 1988), something that leads to fewer differences in performance between the sexes. In a high percentage, 69.5% for males and more for females (80.5%), options for victory (MP) depend on swimming in the leading pack and not losing more than 40 seconds. This difference may explain the significant difference (p<0.05) in the correlation of the swimming time with the final classification, between the sexes, being greater for females. Drafting is very important, in order to save as much energy as possible for the rest of the event (Chatard et al., 1998; Millet et al., 2002) .
The transitions are a vital part of the event, requiring speed and precision to move from one segment to another (Millet & Vleck, 2000) . In our study, we took another step in analysing performance during the Olympic Triathlon and divided the competition into the three segments, the transitions and the lost time in each of the stages.
Lost time in T1 is different for each swimming pack. We identified two swimming groups exiting to the cycling segment (Table 2 ). There are significant differences in the correlation of lost time in T1 and the final classification between the sexes. This may be due to the fact that the males pushed the pace harder during the T1 contrary to the female triathletes, who were more affected by changes in slope during the cycling and running segment (Meur et al., 2009).
Cycling segment
Most competitions take place over flat courses with the creation of 1, 2, or 3 groups of triathletes. Those not arriving in the first group rarely have options for winning, something shown by the high correlation between the lost time or the partial position occupied at the end of the cycling segment and the final classification obtained.
There are significant differences (p<0.05) between the competitions analysed. These differences may be due to two reasons: one, the individual or group tactics adopted by the triathletes during the segment, i.e. aggressive when seeking to break away from the pack to reach the running segment with a time advantage, or conservative when the decrease in power output at the end of the cycling segment the triathlon could be related to a strategy to prepare for the subsequent running part (Bernard et al., 2009). Second, the orography of the segment, if the segment has hills the correlation is higher than if it is flat. With VOLUME . It may be that less numerous packs of triathletes lead to more time differences between the triathletes and their adopting more aggressive tactics than the males. Another reason why group tactics are not adopted by national teams may be the low number of participants per country (1 to 3). The final placing in the cycling segment conditions how T2 is carried out and the time lost in the same.
Lost Time
The second transition has been described as the most important with regard to the final result of the competition (Vleck et al., 2006) . When a large pack arrives at the transition area, a clean, fast transition normally becomes a performance factor that affects the final result. Identifying this parameter provides information, although well known to trainers, whose importance had not been determined with regard to final performance. The time oscillates between 1 and 15 seconds and shows an average correlation with final performance in competitions lasting for about 2 hours, where several events are being decided by final sprints with differences of very few seconds. Therefore, this time may well be decisive for the final classification of some competitions.
Time lost in T2 is valid for determining the final performance of the triathletes who reach T2 in the same cycling pack. Losing the least time in T2 or not losing any depends on two factors, firstly arriving at T2 in the leading positions of the pack and, secondly, carrying out the actions required in T2 as quickly as possible.
There are significant differences between the groups analysed in the competitions and between the sexes. In some competitions a breakaway is formed in the cycling segment and this obtains enough of an advantage for its members to dispute the final victory. In these men's ( It has been found that the triathletes run the first kilometre of the running segment significantly faster than the average speed of the segment, something that indicates the intensity with which the triathletes execute the T2 and start running the final segment. However, it is not clear whether this strategy is the best for obtaining higher performance (Vleck et al., 2008) . High correlations have also been observed by associating the speed of movement with the position at the start and end of each segment (Vleck et al., 2008) . These changes in rhythm may increase the time lost in the same.
